Pool A is a rapidly exchangeable cellular pool of Ca ++ whose release is triggered by a mechanism involving extracellular Ca ++ (Hunter et al., 1981) . We have now found that pool A is rapidly released from the perfused rat heart when 10 mM caffeine is added to the perfusate. Pool A release by caffeine was demonstrated during a Ca ++ free perfusion. When the perfusate contained 2.5 mM Ca ++ , caffeine induced an immediate contractile failure. The steady state level of pool A (normally 69 ± 10 nmol Ca + + /g wet wt heart) was also decreased by 60%. Pool A was similarly depleted in hearts perfused with medium containing 0.2 mM Ca ++ . Procaine (5 mM) inhibited by 50% the release of pool A triggered by caffeine and inhibited by 86% the release triggered by extracellular Ca ++ . The inhibition of Ca ++ -induced release of pool A by procaine was partially relieved by externally stimulating the hearts. External stimulation also decreased the inhibition by procaine of Ca ++ uptake by pool A from 83% to 28%. These results are further evidence that pool A is located in the sarcoplasmic reticulum and that release of pool A to the myofibriles is triggered by excitation-
IN a previous publication, we reported a method for measuring rapidly exchangeable cellular Ca ++ in the perfused, beating rat heart (Hunter et al., 1981) . It entailed labeling the heart with 45 Ca ++ for a 5-minute period, washing away extracellular label by perfusing the heart in a cold room for 16 minutes, and finally reperfusing the heart at 37°C to selectively release cellular 45 Ca ++ . Approximately 125 nmol of exchangeable cellular Ca + + /g wet wt of heart was found, and it exchanged rapidly with perfusate Ca ++ , with a halftime of less than 1 minute. In addition, a fraction (38%) of the measured cellular Ca ++ was found to require extracellular Ca ++ for release. We termed that fraction pool A and concluded that its location may be the sarcoplasmic reticulum (SR). Furthermore, we acknowledged the possible involvement of pool A in the contractile mechanism, since its release to the myoplasm may be triggered by influx of extracellular Ca ++ . Such a Ca ++ -induced Ca ++ release mechanism has been studied in both skeletal and cardiac skinned muscle cell preparations (Endo et al., 1970; Fabiato and Fabiato, 1975) , and is the basis for an hypothesis for excitation-contraction coupling (Endo, 1977; Fabiato and Fabiato, 1977) . A case for the importance of pool A has therefore been presented. However, to determine conclusively the exact function and location of pool A requires more detailed experimentation on how pool A responds to different changes in the functional state of the heart. The present work begins this task: The modulation of pool A by two potent cardioactive reagents, caffeine and procaine, is described.
Methods

Labeling of the Heart with 45 Ca ++
Retired female breeder rats (Sprague-Dawley) were anesthetized by intraperitoneal injection of thiamylal (100 mg/ kg). The heart was excised, and cannulas were placed in the aorta and pulmonary vein. Incisions were made in the pulmonary artery and the right atrium to ensure adequate drainage. The basal perfusate contained 118 mM NaCl, 25 mM NaHCO 3 , 4.7 mM KC1,1.2 mM KH 2 PO 4/ 1.2 mM MgSCX,, 11 mM glucose, and 2.5 mM CaCl 2 . It was gassed with 95% O 2 plus 5% CO 2 , and warmed to 37°C. The pH was 7.4. The heart was perfused for 5 seconds through the pulmonary vein cannula to wash out any air bubbles. Then it was perfused through the aorta. The height of the reservoir was 80 cm above the heart, and the flow rate, which varied for different rat hearts, was between 6 and 12 ml/min. The spontaneous rate of beating was 195 ± 10. After 5 minutes of perfusion, the heart was switched to a low Ca ++ perfusate which was identical to the basal perfusate, except Ca ++ was 0.2 mM. After 30 seconds of perfusion with the low Ca ++ perfusate, a solution of 1 mM Ca ++ containing 45 Ca ++ (2 X 10 6 ml) was delivered (20 ml/hr) by an infusion pump to the perfusate 4 cm above the heart. The heart was labeled for 3 minutes and the effluent perfusate collected. An aliquot of this was taken to measure the specific activity of the perfusate 45 Ca ++ . Ventricular pressure was measured by a ventricular balloon connected by a polyethylene catheter to a Statham pressure transducer (Rusy and Coulson, 1973) . The balloon was made from a vinyl examination glove and was inserted through a slit made in the left atrium. It was filled with water to 0.15 ml at a filling pressure of 27 mm Hg and was secured by tying the balloon catheter to the aortic cannula. For some experiments, the heart was perfused with the basal perfusate in the working mode according to the method of Neeley et al. (1967) . The height of the atrial reservoir was maintained at 35 cm above the heart and aortic pressure was monitored. The heart rate during working mode perfusion averaged 237 ± 18.
Washout of 45 Ca ++ from Heart
Immediately after completion of the labeling period, the heart was switched to a perfusate identical to the basal perfusate except that Ca ++ was absent, 0.5 mM EGTA (ethylene glycol bis(/?-aminoethyl ether) N,/V'-tetraacetic acid) and 20 ITIM sucrose were present (EGTA wash solution). In addition, the temperature of the perfusate was 23°C. The heart was perfused for 5 seconds through the pulmonary vein cannula to wash out any radioactivity trapped in the heart chamber; then, for the remainder of the washout period, it was perfused through the aorta. At the appropriate times shown in the text, the perfusate was changed to one of the Ca ++ -releasing perfusates. They were either the basal perfusate (containing the standard level of 2.5 mM Ca ++ ) or the EGTA wash solution containing caffeine (either 2 or 10 mM). The effluent throughout the washout period was collected each minute (or each l h minute) and the radioactivity was determined by scintillation counting. The amount of labeled Ca ++ released each minute then was calculated by dividing the radioactivity in each sample by the specific activity of the perfusate. After perfusion was completed, the heart was cut in half: One half was dried overnight in an oven at 110°C and weighed. Then, by using the correction factor for the average measured value of 5.6 g wet weight of perfused tissue per g dry weight, all data were expressed in terms of g wet weight of perfused heart. The second half of the heart was used to assay the amount of 45 Ca ++ remaining in the heart. It was homogenized with 14 ml of basal perfusate and incubated for 10 minutes at 30°C with 5 /IM A23187 to release any stored 45 Ca ++ (Hunter et al., 1979) . The homogenate then was centrifuged at 1300 g and the radioactivity in the supernatant extract was measured.
Statistical Methods
The mean and standard deviation (SD) of measurements are reported. Significance of the difference between groups was determined by the unpaired Student's t-test. Each group contained a minimum of four rat hearts.
Results
Release of Pool A by Ca ++
In the previous paper (Hunter et al., 1981) , the method for measuring pool A was indirect: After extracellular 45 Ca ++ had been released by cold perfusion, cellular 45 Ca ++ was released at 37°C with either a perfusate containing 2.5 mM Ca ++ or one which contained no Ca ++ but contained 0.5 mM EGTA. The difference in Ca ++ release induced by those two solutions was equal to pool A, and was approximately 50 nmol Ca ++ /g wet wt heart. A direct method for assaying pool A was developed as follows: After the heart was labeled with 45 Ca ++ , extracellular label was washed away by perfusing the heart at 23°C with the EGTA wash solution (see Methods) for 6 minutes. This wash also removed any cellular 45 Ca ++ which did not require extracellular Ca ++ for release (termed pool B in Hunter et al., 1981) . Then upon perfusing with a medium containing 2.5 mM Ca ++ , a sharp peak of 45 Ca ++ release was triggered ( Fig. lA) . Importantly, the present data were taken from hearts labeled with perfusate [Ca ++ ] of only 0.2 mM. That change increased the accuracy of the measurement because the size of pool A in comparison to the concentration of extracellular Ca ++ was found to increase as the perfusate [Ca ++ ] was lowered. The amount of pool A was determined by measuring the size of the peak and subtracting from it the baseline (9) to the Ca ++ -containing basal perfusate. B: The hearts of two groups were switched at 6 minutes to the caffeine-containing EGTA wash solutions as shown. After 6 minutes, the hearts in both groups were switched to the Ca ++ -confa/ning basal perfusate. C: Beginning at 6 minutes, A23187 (dissolved in ethanol at 0.5 mg/ml) was infused into the EGTA wash solution 4 cm above the hearts of 1 group (O) . For a second group of hearts, ethanol alone was infused into the EGTA wash solution (•). After 6 minutes, the infusion was stopped and the hearts of both groups were switched to the EGTA wash solution containing 20 mM caffeine. Shown are the mean ± SD of K 'Ca ++ washout from the hearts. 45 Ca ++ washout which occurred with the EGTA wash solution. An average value of 23 ± 5 nmol Ca ++ /g wet wt heart for pool A was obtained. This amount of Ca ++ is considerably smaller than the 50 nmol/g reported in the previous paper, which is consistent with the fact that these hearts were Ca ++ deficient. When this direct method for pool A measurement was used on hearts labeled with a perfusate [Ca ++ ] of 2.5 mM, a value for pool A of 69 ± 10 nmol/g wet wt heart was obtained (Fig. 2) .
The success of this direct method for measuring pool A was dependent on minimizing the damaging effects of the "Ca ++ paradox" (Zimmerman and Hulsmann, 1966) . This was accomplished by using 23°C instead of 37°C for the washout temperature (Digerness et al., 1980) Using a retrograde perfusion through the aorta, three groups of four hearts were labeled with Ai Ca** (2.5 mM) for 3 minutes. The labeling perfusate was either: the basal perfusate (•), the basal perfusate containing 10 mM caffeine (O), or the basal perfusate containing 2 mM caffeine (A). After labeling, the hearts were perfused for 6 minutes with the ECTA wash solution, at which time they were switched to the Ca**-containing basal perfusate. Shown are the mean ± SD of 45 Ca ** washout from the hearts.
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in the EGTA wash solution. The results from a representative experiment are given in Figure 3A . Ten seconds after switching the heart to the Ca ++ -containing basal perfusate, ventricular contractile activity resumed fitfully and continued for approximately 40 seconds at which time spontaneous excitation was lost. Interestingly, 45 Ca ++ release (pool A) lagged significantly behind the transient contractile activity, as release continued for well over 1 minute. Importantly, coronary flow remained good throughout. For seven experiments, it averaged 7 + 2 ml/min for the 6minute period immediately following readdition of Ca ++ . In addition, contractile activity which was lost following readdition of Ca ++ at 23°C, readily returned if the perfusion temperature was raised again to 37°C. Therefore, damage caused by the "Ca ++ paradox" was not excessive. However, it was important to use as brief a period of EGTA wash as possible before reading Ca ++ . If, instead of 6 minutes, a 16-minute washout period with EGTA was used, the resulting release peak of pool A was flattened out considerably and not all the available Ca ++ was released ( Fig. 1A) . Only 12 ± 3 nmol of Ca ++ /g was released. In addition, after completion of the washout period, 9 ± 2 nmol/ g of 45 Ca ++ remained in the hearts in which Ca ++ was added back after 16 minutes, as compared to 5 ± 1 nmol/g remaining in hearts in which Ca ++ was added back after 6 minutes.
Release of Pool A by Caffeine
Caffeine was found to be as effective as Ca ++ for releasing pool A. After a 6-minute perfusion period with EGTA wash solution, a group of four hearts was switched to the EGTA wash solution containing 10 mM caffeine. An extremely rapid release of 45 Ca ++ occurred (Fig. IB) . The amount of Ca ++ in that peak was 18 ± 4 nmol/g wet wt heart, which is not significantly different (P > 0.1) from the 23 ± 5 nmol/g released by 2.5 mM Ca ++ (Fig. 1A) . That caffeine and Ca ++ released the same pool of 45 Ca ++ (pool A) was demonstrated by the fact that readdition of Ca ++ at 12 minutes to the hearts treated with 10 mM caffeine, FIGURE 3. Contracri/e activity during release of pool A byby Ca ** and caffeine. A ventricular balloon was placed in two hearts as described in Methods. They were labeled for 3 minutes with 4b Ca ** during perfusion with the perfusate containing 0.2 mM Ca **. Pool A release was induced in one heart by Ca** (A) and by caffeine (B) in the other, by the methods described in the legend to Figure J . Ventricular pressure was monitored as described in Methods.
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resulted in just 1 ± 1 nmol/g of additional 45 Ca ++ release. If a lower concentration of caffeine was used, only part of pool A was released. Two mM caffeine released 11 ± 3 nmol Ca ++ /g wet wt heart. That value is significantly different from the 23 ± 5 nmol Ca ++ /g released by 2.5 mM Ca ++ (P < 0.01). If then, Ca ++ was readded at 12 minutes, an additional 7 ± 2 nmol Ca ++ /g was released from the 2 mM caffeinetreated hearts. The release of pool A by caffeine is accompanied by a ventricular contraction. For a representative experiment, shown in Figure 3B , the contraction occurred just 5 seconds after switching the heart to the perfusate containing 10 mM caffeine. 45 Ca ++ release (pool A), measured on the same heart, also began soon after the addition of caffeine, and continued for an additional 30 seconds after the relaxation period was complete (Fig. 3B) . Significantly, the contraction induced by caffeine occurred in the absence of extracellular Ca ++ and even when pool A had been partially depleted during the labeling period by perfusion with a medium containing only 0.2 mM Ca ++
Insensitivity of Pool A to A23187
Infusion of an ethanolic solution of A23187 at 15 jug/min into the EGTA wash solution of 45 Ca ++ labeled hearts was begun at 6 minutes. The average flow rate was 11 ± 2 ml/min, and the average perfusate concentration of A23187 therefore was 2.5 ± 0.4 JUM. That concentration of A23187 produced a slow (<2-fold) stimulation of 45 Ca ++ release when compared to control hearts treated with the ethanol alone (Fig. 1C) . A total of 8 ± 3 nmol Ca ++ /g wet wt heart was released in 6 minutes by A23187. Addition of caffeine (at 12 minutes) to the hearts then induced a rapid release of an additional 10 ± 1 nmol Ca ++ /g from the A23187-treated hearts and 12 ± 1 nmol Ca ++ /g from the ethanol-treated control hearts. When A23187 (at 15 jug/min) was infused into the basal perfusate of the working rat heart, a slowly developing contractile failure occurred. It took 2.4 ± 0.6 min for the peak aortic pressure to fall by 50%.
Effect of Caffeine on the Steady State Level of Pool A
Addition of 10 mM caffeine to the basal perfusate of the working rat heart induced a rapid contractile failure (Fig. 4A ). A 50% loss of peak aortic pressure took just 3 ± 1 sec (n = 4). Contractile failure was also rapidly induced by 2 mM caffeine (Fig. 4B ). There a 50% loss of peak aortic pressure took 5 ± 1 sec (n = 4). Perfusion of those two groups of caffeine-treated hearts was continued with a retrograde flow through the aorta. For 3 minutes they were labeled with 45 Ca ++ in the presence of caffeine and the steady state level of pool A was measured. Pool A was released by Ca ++ after a 6-minute washout period with the caffeinefree EGTA wash solution (Fig. 2) . For the hearts which had 10 mM caffeine in the labeling perfusate, pool A contained 28 ± 10 nmol Ca ++ /g wet wt heart. For those which had 2 mM caffeine present, pool A con-tained 28 ± 12 nmol Ca ++ /g. Both values are significantly different (P < 0.01) than the 69 ± 10 nmol Ca ++ /g found in pool A of control hearts.
Inhibition of Pool A Release by Procaine
Procaine did not induce pool A release. Instead, it inhibited the release induced by Ca ++ (Fig. 5 ) and by caffeine (Fig. 6) . With 5 mM procaine present, Ca ++ released just 3 ± 2 nmol 45 Ca ++ /g, while caffeine released 8 ± 2 nmol 45 Ca ++ /g. Each value is significantly different (P < 0.01) than its non-procainetreated control: Ca ++ released 21 ± 4 nmol 45 Ca ++ /g ( Fig. 5 ) and caffeine released 16 ± 4 nmol 45 Ca ++ /g (Fig. 6) . The blockage by procaine of pool A release was reversible. At 12 minutes, the basal perfusate (without procaine) was perfused through the hearts. An additional 18 ± 2 nmol 45 Ca ++ /g then was released from the Ca ++ plus procaine-treated hearts (Fig. 5 ) and 11 ± 3 nmol 45 Ca ++ /g was released from the caffeine plus procaine-treated hearts (Fig. 6 ).
Role of Excitation in the Release of Pool A By Ca ++
Concentrations of procaine as low as 0.5 mM still caused considerable inhibition of the Ca ++ -induced release of pool A, but no significant inhibition of the caffeine-induced release. Procaine (0.5 mM) produced an immediate blockage of the action potential when given to hearts during the 6-minute EGTA wash period. The inhibitory effect of procaine on excitation is well known (Blinks et al., 1972; Josephson and Sperelakis, 1976; Kohlhardt et al., 1972; Thorens, 1971; Weidmann, 1955) . When the 0.5 mM procainetreated hearts were switched to the Ca ++ -containing basal perfusate, spontaneous excitation transiently resumed, accompanied by weak ventricular contractions and a slow release of pool A (data not shown). In comparison, the action potential of hearts, treated with high levels of procaine (5 mM) did not recover when Ca ++ was added, and little if any release of pool A occurred (Fig. 5 ). If, however, the hearts treated with 5 mM procaine were externally stimulated after Ca ++ addition, release of pool A took place ( Fig. 5 ): 14 ± 2 nmol 45 Ca ++ /g was released in 6 minutes, and only 7 ± 2 nmol 45 Ca ++ /g was released following the removal of procaine. Importantly, stimulation in the absence of Ca ++ caused no release of pool A even when procaine was not present in the perfusate. Neither was there an effect of stimulation on the caffeineinduced release of pool A from procaine-treated hearts.
Release of Pool A by Ca ++ Potentiated by High K +
Inhibition of the action potential by elevating the perfusate [K + ] from 5.9 to 25.9 mM caused little if any inhibition of pool A release by Ca ++ (Fig. 7) . In fact, high K + was found to partially relieve the blockage by procaine of pool A release by Ca ++ (Fig. 7) . Ca ++ released 16 ± 5 nmol 45 Ca/g when procaine was 5 mM and [K + ] was 25.9 mM. That is significantly different (P < 0.01) than the 3 ± 2 nmol 45 Ca ++ /g released when procaine was 5 mM and [K + ] was 5.9>mM (Fig.  5) . However, when [K + ] was 25.9 mM, the rate of release of pool A from procaine-treated hearts was considerably slower than the release rate from nontreated hearts.
Inhibition by Procaine of Ca ++ Uptake into Pool A
Procaine (1.5 mM) added to the perfusate of working rat hearts produced a fairly rapid heart failure: There was an initial drop in peak aortic pressure of 40 ± 3% by 11 ± 2 sec followed by a total block of ventricular excitation at 57 ± 6 sec. Ca ++ uptake by the procaine poisoned hearts then was measured and compared to control hearts: A retrograde perfusion through the aorta was carried out and the 45 Ca ++ uptake during a 30-second labeling period was measured. The perfusate [Ca ++ ] was 2.5 mM during labeling. To measure pool A 45 Ca ++ uptake, the standard release assay for pool A by Ca ++ was performed on the hearts (Fig. 8) .
The control hearts contained 53 ± 19 nmol 45 Ca ++ /g in pool A, while the procaine-treated hearts had only 9 ± 3 nmol 45 Ca ++ /g in pool A. Those values are significantly different with P < 0.01. 45 Ca ++ uptake by a third group of hearts was also measured. They were also poisoned with 1.5 MM procaine, but during the labeling period, they were externally stimulated. Contractile activity resumed upon stimulation and also the entry of perfusate 45 Ca ++ into pool A was greatly increased to 38 ± 9 nmol 45 Ca ++ /g (Fig. 8 ).
That value is significantly different (P < 0.01) from the 9 ± 3 nmol 45 Ca ++ /g for pool A uptake by nonstimulated, procaine-treated hearts, but it may not be significantly different (P > 0.1) from the uptake of 53 ± 19 nmol 45 Ca ++ /g by control hearts.
Discussion
In our previous report, we postulated that pool A was located in the SR (Hunter et al., 1981) . The finding presented here that caffeine stimulated and procaine inhibited release of pool A supports that proposal. Caffeine (5-10 mM) has been shown to enhance the rate of Ca ++ release from SR isolated from both skeletal muscle (Johnson and Inesi, 1969; Katz et al., 1977) and cardiac muscle (Pretorius et al., 1969; Blayney et al., 1978) . Also, caffeine has been postulated to decrease the amount of Ca ++ in the SR of cardiac muscle (Blinks et al., 1972; Henderson et al., 1974; Chapman and Leoty, 1976) . In addition, the local anesthetics, procaine and tetracaine, have been postulated to inhibit the release of Ca ++ from SR of skeletal muscle (Aimers and Best, 1976; Caputo et al., 1979; Liittgau and Oetliker, 1968 ) and cardiac muscle (Blinks et al., 1972; Chapman and Miller, 1974) .
Ca ++ influx through the sarcolemma is enhanced by excitation (Chapman and Ellis, 1977; Niedergerke, 1963) . The physiological mechanism of pool A release appears to involve that process: External stimulation promoted Ca ++ -dependent pool A release from hearts whose spontaneous action potential had been blocked by procaine. It is known that excitation enhances Ca ++ 6 7 8 9
Washout Time (min) 10 FIGURE 8. Inhibition by procaine of Ca** uptake by pool A. Using a retrograde perfusion through the aorta, three groups of four hearts were labeled with "Ca** (2.5 mM) for 30 seconds. The labeling perfusate was the basal perfusate (9) or the basal perfusate containing 5 mM procaine (O, A). One group (A) was externally stimulated (2 Hz, with 10 V with a 50-msec pulse width) during the labeling period. After labeling, the hearts were perfused for 6 minutes with the ECTA wash solution, at which time they were switched to the basal perfusate. Shown are the mean ± so of **Ca + * washout from the hearts.
influx by depolarizing the sarcolemma (Beeler and Reuter, 1970) . Elevating extracellular K + also depolarizes the sarcolemma and promotes Ca ++ influx (Hodgkin and Horowicz, 1960; Chapman, 1973) . As expected high K + also stimulated Ca ++ -dependent pool A release. The site of action of caffeine is probably directly on the SR (pool A) (Endo, 1977) . However, procaine most likely has multiple sites of inhibition. It blocked excitation probably by interacting with the sarcolemmal Na ++ channel (Deitmer and Ellis, 1980; Josephson and Sperelakis, 1976; Kohlhardt et al., 1972; Thorens, 1971; Weidmann, 1955) . A second site of action for procaine is most likely the SR (Aimers and Best, 1976; Caputo et al., 1979) . The evidence that procaine directly effects pool A is the following: (1) procaine inhibited the release of pool A by caffeine, independent of external stimulation; (2) the inhibition of Ca ++ -induced release of pool A by procaine was only partially relieved by external stimulation; and (3) procaine partially inhibited the release of pool A by Ca ++ even when excitation had been blocked by high perfusate [K + ]. An alternative explanation for (2) and (3) is that there is a third site of procaine inhibition, which is the sarcolemmal Ca ++ channel (Josephson and Sperelakis, 1976; Thorens, 1971) .
Based on the following lines of evidence, it appears likely that pool A is supplying Ca ++ for the contractile proteins during excitation. (1) Pool A is of sufficient size (69 ± 10 nmol/g wet wt heart) to completely saturate the myofibrils (Solaro and Briggs, 1974) ; (2) It is an active pool in that it turns over rapidly with a half-time of <1 minute. Seventy-seven percent of pool A (53 ± 19 nmol/g) was labeled by a 30-second perfusion period. (3) The release of pool A probably involves triggering by Ca ++ , which is a mechanism postulated to occur during excitation-contraction coupling (Endo, 1977; Fabiato and Fabiato, 1978) . That Ca ++ -induced Ca ++ release is the normal mechanism for pool A release rather than Ca ++ -Ca ++ exchange (Takakuwa and Kanazawa, 1981) is supported by the fact that caffeine releases pool A as effectively as does Ca ++ : the release triggered by caffeine cannot result from Ca ++ -Ca ++ exchange, but must involve net Ca ++ release. (4) Pool A can be rapidly mobilized to produce a contraction: release of pool A, triggered by either Ca ++ or caffeine, is associated with contractile activity. Significantly, the caffeine-induced contraction at 23°C occurred in the absence of extracellular Ca ++ , and within a time span of just 5 seconds after caffeine was added to the whole heart. (5) Conditions which decrease the size of pool A by some 60% induce cardiac failure. Those conditions are adding caffeine (2 or 10 mMJ to the perfusate or lowering the perfusate Ca ++ from 2.5 to 0.2 mM. Relevant to this point is the study of Chapman and Leoty (1976) . They demonstrated that caffeine potently depressed the strength of contraction of trabeculae isolated from mammalian hearts and postulated that caffeine depleted a pool of activator Ca ++ located in the SR. Refilling of that pool was rapid {\}h = 30 sec) and critically dependent on the extracellular [Ca ++ ]. The authors concluded, how-ever, that the activator pool was refilled by Ca ++ contained in a second intracellular compartment rather than Ca ++ from the extracellular space. Our results suggest that their activator pool of Ca ++ is most likely pool A and that it is refilled by extracellular Ca ++ rather than a second internal Ca ++ store.
We have reported here only on the effects of caffeine on the rapidly exchangeable pool A Ca ++ . No attempt was made to measure how caffeine affects cellular pools of Ca ++ which may turn over with much slower half times (Guthrie and Nayler, 1967; Shine and Langer, 1971; Jandt et al., 1975) . We were successful in studying pool A because it could be released selectively by either Ca ++ or caffeine. Of some surprise is the fact that A23187 was only weakly active in releasing pool A. The concentration of A23187 we used (2.5 /HM) does rapidly release Ca ++ from isolated SR and mitochondria (Scarpa et al., 1972; Reed and Lardy, 1972) . However, A23187 required a considerable incubation period to produce failure of the working rat heart: It took 2.4 ± 0.6 min for a 50% loss in peak aortic pressure to occur, while-for comparison-caffeine induced a 50% loss in just 3 ± 1 sec.
Caffeine-releasable cellular Ca ++ appears to be present in many types of excitable tissue. Not only does caffeine mobilize cellular Ca ++ in cardiac and skeletal muscle (Fabiato and Fabiato, 1975; Endo et al., 1970) , but it does so also in smooth muscle (Itoh et al., 1981; Haensler et al., 1981) and in non-muscle tissue as demonstrated with sympathetic neurones (Kuba, 1980) . If the caffeine-sensitive Ca ++ pool in the rat heart (pool A) is SR, then a Ca ++ compartment like SR may be present in other excitable tissue sensitive to caffeine (Kuba, 1980) . In smooth muscle, noradrenaline is active in releasing cellular Ca ++ (van Breemen and Siegel, 1980; Casteels and Droogman, 1981) . Casteels and Droogman (1981) estimated the size of the noradrenaline releasable Ca ++ by a method similar to the one reported here for measuring pool A. Significantly, it is identical in size to pool A.
